Mporpamma omcumnnnmHel "MeToabl FeoxmMmyeckoro onpoboBaHns 1 aHannsa"; 022000.62 3konorvs 1 NPUPOAONONbL30BaHNE;

3aMecTuTenNb OvpekTopa no obpasoBarenbHoi aesatenbHocTn Akoenesa O.I.

MWHUCTEPCTBO OEPA30OBAHWSA 1 HAYK POCCUNCKOW dEOEPALN
denepanbHoe rocyaapcTBEHHOe aBTOHOMHOE yYpeXaeHune
BbICLIEr0 NPOJECCMOHaNbHOro 06pa3oBaHus

"KasaHckuin (Mpusonxckuin) doenepanbHblin yHuBepcutet"
WHCTUTYT 3K0onormm 1 npupoaonob30BaHns

7 4 ﬁ

IRERHE L
ﬂp(‘apt{pi'mp HHl
T’ ﬂﬁpamaarﬁ ILH[IrH nearensHocTH KOY

ﬂpﬁd‘: MunSapimgs P.I, f’
S/

noannucaHo 3/1eKTPOHHO- Lqu)pOBOM noanncero

? )Ti]ﬁlalﬂ'm}imn .

I'Iporpamma ANCLUUMNINHDbI
MeTonbl reoxmMmnyeckoro onpobosaHnsa v aHannsa 63.B.8

Hanpasnenune nogrotosku: 022000.62 - Skonorns n Npupoaononb3oBaHne
Mpodonnb nogroToeku: [prknanHas sKkonorus

KBanndomkauus BbinyckHuka: 6akanasp

dopma 0by4eHns: 04HOE

SA3bIk 06y4eHNs: PyCCKuiA

ABTtop(bl):

Akosnesa O.[.

PeueH3eHT(bl):

Jlatbinoea B.3.

COI'MACOBAHO:

3asenyowmin(as) kagpenpoi: Jlateinoea B. 3.

MpoTtokon 3acenanuns kadpenpbl No or" " 201_r
YyebHo-meToamnyeckas kommucens VMIHctutyta 9KONorUM 1 NPYPOAOMONbL30BAHNS:
Mpotokon 3acenaHus YMK No or" 201 _r

PernctpaunorHbin No 25915
KasaHb
2014

DAE
PerucrtpaumnoHHbiin Homep 25915 BEE YH H

Al 1

B

=0

KTPOHHB H

EPCPITET

TAHECAAR CHTTEMA Ky



Mporpamma omcumnnnmHel "MeToabl FeoxmMmyeckoro onpoboBaHns 1 aHannsa"; 022000.62 3konorvs 1 NPUPOAONONbL30BaHNE;
3aMecTuTenNb OvpekTopa no obpasoBarenbHoi aesatenbHocTn Akoenesa O.I.

ConepxaHue
1. Llenn ocBOeHUS oucCUMnInHbI
2. MecTo ancumnnvHbl B CTPYKTYpe OCHOBHOM 06pa3oBaTeNibHOM Nporpammbl
3. KomneTteHumm obyyatouerocs, (oopMmnpyeMble B pe3dynbTate 0CBOEHUS AMCLMMANHBI /MOaYNS
4. CTpyKkTypa 1 cogepxaHve oUCLMnAnHbI/ Moayns
5. Obpa3zoBaTtenbHble TEXHONOMMK, BKNIOYAS UHTEPAKTUBHBIE (OOPMbI 00y4eEHNS

6. OLeHOoYHble cpeacTBa Ons TEKYWEero KOHTPONS YCrNeBaeMoCT, MPOMEXYTOYHOW aTTecTauun no

MTOraM OCBOEHUS ANCUMMINHBI 1 y4eBHO-MeToanYeckoe obecrneyeHne caMocToATENbHOM PadoThl
CTYyLLEHTOB

7. Nlutepatypa
8. HTepHeT-pecypchbl

9. MatepuranbHo-TexHN4Yeckoe obecneyeHne AUCUMNINHBI/MOAYNS COrNacHO YTBEPXAEHHOMY
y4yebHOMy nnaHy

PernctpaumnoHHbiii Homep 25915 5AE
CtpaHnua 2 n3 16. iis yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



Mporpamma omcumnnnmHel "MeToabl FeoxmMmyeckoro onpoboBaHns 1 aHannsa"; 022000.62 3konorvs 1 NPUPOAONONbL30BaHNE;
3aMecTuTenNb OvpekTopa no obpasoBarenbHoi aesatenbHocTn Akoenesa O.I.

MporpamMmy ancumnnnHbl paspaboTan(a)(n) 3amectTuTenb AUPeKTopa nNo obpasoBaTeNbHO
neatenbHocTtun Skosnesa O.I. dupektopat NHCTUTYT 9KONOrMm n npupoaononb30BaHnS ,
Olga.Yakovleva@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

- joopMMpOBaHMe y CTYOEHTOB NPeACcTaBNEeHUA O COBPEMEHHbIX METOAAX aHANUTNYECKOro
onpeneneHnsi NPUOPUTETHbLIX 3arPsSI3HSIOWMX BEWECTB B KOMMNOHEHTaX OKpYyXatolen cpenbl;

- 03HAKOMJIEHME C TEOPETMYECKMMUN OCHOBAMWN XMMUKO-aHANUTUYECKUX METOLOB, X NPUHLMNAMM,
BO3MOXXHOCTSMU 1 OFPaHUYEHUSIMY B aHanM3e 06 bEKTOB OKpYXatowwen cpenbl;

- NoNy4yeHne HaBblkoB 0THOpA M NOArOTOBKM K aHanu3y npob nprpoaHbix 06 bEKTOB, a TakXe
HaBbIKOB @aHANNTUYECKOrO ONpeLeneHnst CoOAepXaHns 3arps3HSIOWNX BELLECTB B KOMMOHEHTAX
OKpYy>Xalolein cpefbl COBPEMEHHBIMU (PU3NKO-XMMUYECKMU METOIAMMU.

2. MecTo OUCLMN/MNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTtenibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yuebHas aucumunnnHa BkntodeHa B pasnen " 53.B.8 NpodeccroHanbHbIn" 0CHOBHOM
obpasoBaTtenbHol Nnporpammbl 022000.62 Skonorvs 1 NpMpPoaoNoNb30BaHNE N OTHOCUTCS K
BapuaTtusHoi Yyactn. OcsamBaeTtcs Ha 3 Kypce, 6 cemecTp.

OducumnnuHa doopmumpyet Kak 06LI.I,eHay‘-IHbIe, Tak 1 npogoeccnoHanbHO OpPUEHTUPOBAHHbIE
KOMMNEeTeHUMM B 0bnacTtm npuknagHbliX aCrnekToB 3KONormnm n npnpoaoononb30BaHUA.

[ns OCBOEHWUSI AHHOW AMCLMMINHBI HEOOXOANMbI 3HAHUSI, NMOYYeHHbIe 0byyarowmMmcs Ha
MNaaWwmx Kypcax no eCTeCTBeHHOHay4HbIM AUCLUNANHAM, B YaCTHOCTW, NO XMMUX N NOYBOBEOEHUIO.
YpesBbl4aiHO BaXHbl TaKXe 3HaHWUS, NONy4YeHHbIe B Npouecce UdyyYyeHns npoeccnoHanbHbiX
ONCUMNAVH, Taknx Kak "MpuknagHas akonorns", "9konornieckmin MOHMToOpuHr", "HopMmuposaHue n
CHUXEeHVe 3arpsa3HeHmns okpyxatouen cpepl”.

Obyyatowmecs [ONXHbI UMETb 0bwWme NpeacTaBneHms 06 aHTPONOreHHOM BO3AENCTBUM Ha
oKpyxatouyto cpeny, 06 opraHm3aumm MOHUTOPUHIa, 0 HOpMaTMBax KayecTBa OKpyXatowwel cpeabl,
O NPUOPUTETHBIX TOKCUKAHTaX, NyTaX UX MUrpaLmm n TpaHcgopmauunu.

C nopyroii cTopoHbl, Kypc "MeTonbl FeoxmMm4yeckoro onpoboBaHust n aHannsa" noneseH npu
N3y4YeHUU TakUX OUCLUMNIMH KaK "ArposKkonornyecknin MOHUTOpuHr", "AnumoHntTopuHr", "Metoabl
bronHankauun". 3HaHWs, NoNyYeHHbIE B MPOLECCE ero N3y4yeHus, HeobXoaMMbl TakxXe 4ns
NPOX0XAEHNS NPON3BOACTBEHHOW NpakTnku n HMPC.

3. KomneteHuuu obyyatroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopyns

B pesynbrate 0CBOEHNS AMCUMMINHBI (OOPMUPYIOTCS Cneayowme KOMNeTeHUUN:

PacwucpoBka

LLincbp komneTeHumu npuobpeTaemMon KOMNeTeHL MU
OK-1 BNafeTb KynbTypoli MbIWEHNS, CNOCOOHOCTLIO K 0606wWeHuHo,
(0blWeKyNbTypHbIE aHanuay, BOCNpuATUIO MHCpOpMaLIMK, MOCTAaHOBKE LIEeNN 1
KOMMeTeHLMN) BbIOOpY NyTein ee OOCTUXEHUS;
OK-3 MNOHUMATb couManbHy0 3HA4YMMOCTb CBOE By nylei
(0bLeKyNbTypHbIE npogoeccumn, obnanatb BbICOKO MOTUBALIMEN K BbINONHEHWIO
KOMMEeTEHLMN) NPOECCMOHANBHOW OEATENbHOCTY;
MK-11 BnageTb Metogamm ob6paboTku, aHanma3a u CUHTe3a NoneBoit u
(npodcheccunoHanbHble nabopaTopHO 3KONOrMYECKOon NHGOPMaLUUN 1 UCMONb30BaTb
KOMMeTeHLMN) TeopeTmyeckme 3HaHMs Ha NpPakTUke;
MK-14 BnageTb Metogamm obpaboTku, aHanma3a u CUHTe3a NoneBoit u
(npodhbeccmoHanbHble nabopaTopHO re0aKoNorn4eckor NHpopmaumm n
KOMMeTEHLMN) NCNONb30BaTh TEOPETUYECKME 3HAHUS B MPAKTUKE.
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Pacwmndpposka
npuobpeTaeMoi KOMNeTeHL NN
obnapatb 6a30BbIMM 3HAHMAMM OyHOAMEHTANbHbIX Pa3aenoB
PU3NKK, Xumnn 1 bronornm B o6beme, He0H6X0AMMOM Afis
OCBOEHUNS PUBNYECKUX, XUMUYECKMX N BMONOrMYeckrx OCHOB B

Lncpp komneteHLUN

MK-2 aKonormn n npuponononb3oBaHn,; Bnagetb METOaMU
(I'IpOdf)eCCI/IOHaFIbeIe XUMNYECKOro aHanmaa, a Takxe Metonamu 0T6opa N aHanmaa
KOMI'IeTeHLI,I/lVI) reonorm4yeckmnx n 6Uonorn4eckKnx r|p06; MMETb HABbIKWN

noeHTduKauum n onucaHmns buonornyeckoro pasHoobpasus,
€ro OLEeHKN COBPEMEHHBLIMM METOAAMMN KONMYECTBEHHOM
06paboTkn nHdopmaLmm;

BnafeTb MeToaamu NpvKiagHow 3KONormm, aKonornyeckoro
KapTorpacoupoBaHus, 3KONOrM4eckol aKCcnepTnabl 1

MnK-9

MOHWUTOPWHIra; BNagetb Metogamm obpaboTtkn, aHanmaa u
(MpocpeccuoHanbHbie CI/IHTe38F.) nonésom J|/?na6o aToJl HOI SIEOHOFMHéCKOIZ
KOMreTeHuun) parop

MHCPOPMaLIMK 1 UCNONb30BaTh TEOPETUYECKME 3HAHNS Ha
NpakTuKe;

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXeH 3HaThb:

TeopeTnyeckme oCHOBbl COBpPEMEHHbIX METOO0B onpeneneHnsa 3arpAa3HAaolWmnx selecTs, X
NPUHUUMbI, BOSMOXHOCTU N OrpaHN4YeHuns, MeTponornyeckmne n aHanntTnieckmne XapaktepuncTtuku.

2. IONXeH yMeTb:

rpamMoTHO BblibpaTb MecTo, crocod oTbopa, KOHCepBaUMM 1 NpenBapuTeNbHON NOArOTOBKM NPo6
NPMPOIOHbLIX 06BEKTOB K aHanMay, a TakxXe MeTo X Nocneayowero onpeneneHuns.

3. 0OMXeH BnageTb:

MetTooamin 0T60pa N aHaANMTN4eCKOro onpeneneHns cooep>XaHms 3arpsa3HAaroWmnx BewecTs B
KOMIMNOHEeHTax 0pr>Ka+ou4e|7| cpenbl COBPEMEHHbIMU (PU3NKO-XUMUYECKUMU METOOAMMU.

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

MCrnonb30BaTb I'Ipl/lOﬁpeTeHHble 3HaHWA, yMEHUA N HABbIKAN B cBoen I'IpOCpeCCI/IOHaﬂbHOIZ
OeATeNnbHOCTW.

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpynoemMKOCTb AMCLUMNANHBI COCTABNSET 4 3a4eTHbIX(ble) eanHnu(bl) 144 yaca(os).
dopmMa NPOMEXYTOHHOr0 KOHTPONS ANCUMMINHBI 3a4€T B 6 CEMECTpE.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6anno., N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs OoMnycka K 3a4eTy
28 6annos.

86 6annos 1 6onee - "OTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBopuTeNnbHO" (YO0B.);

54 6anna n MeHee - "HeynoBNETBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunimHe/ MOAyNto
TemaTtnyeckuu nnaH gucuUnNauHbl/Moayns
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Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N .D.ulc\:nuunlv;nbll CemecTp cemecTpal (B uacax) ‘I'( ompg; ﬂp
ony Nek ImI'IpaKTw-leCI(l/leJ1a60pa1'op|-||>|e
u 3aHATUSA pa60TbI
Tema 1. BeeneHue.
omallHee
1 Knaceugpukauns 6 1 2 0 2 3ﬂauaHV|e
" |[MeTo40B aHanmaa.
Bbibop meTona.
Tema 2. OcobeHHOCTH
BO34yxa kak obbekTa L%%T;urjg:g””e
2. laHanmsa. OTbop npob 6 2 2 0 4 3ananme
aTtMocpepHoro
BO34yXa.
Tema 3. Boga, kak
06bekT aHanuaa. OTbop KOHTPOMbHaS
3. [1P90 MPUPOAHEIX 6 3 2 0 2 pa6ota
" |CTOYHbIX BOA U
noaroToBka K
onpeneneHunto.
Tema 4. buonornyeckue
06bekTbl aHanM3a.
OT160p Npob
4. pacTnTenbHOCTU 1 6 3 0 0 0
TKaHEen XNBOTHbIX.
Tema 5. OcobeHHOCTH
onpeneneHns
3arpsA3HSAoWNX BEWeCTB YCTHbI ONpoc
55 noyse. Ot60p n 6 4 2 0 4
MUHepanusaums npob.
Tema 6.
ONEeKTPOXMMUYECKne oTyet
MeToAbl onpeneneHns i KOHTPONbHas
o 3arps3HSIOWMX BEWEeCTB : o8 6 0 16 paboTta
B 06 bekTax
oKpy>Xatolern cpeabl.
oTyet
Tema 7. CnekTpanbHble KOHTPONbHas
7. MeTOoLbl aHann3a. 6 912 8 0 16 paboTta
Tema 8. oTyer
8. [ Xpomatorpadgomnyeckue 6 13-14 4 0 8
MeToabl.
Tema 9. MeToabl 1 oTyeT
9. |npnbopbl akcnpeccHoro| 6 15 2 0 4
aHanusa.
Tema 10. utorosas YCTHbIA ONpOoC
10. doopma KOHTpons 6 16 0 0 0
Tema . NToroeas 6 0 0 0 3ayet
doopma KOHTpons
Ntoro 28 0 56
PerncTpaumnoHHblii HoMmep 25915 m 3;?{%}(";&1{%%2
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4.2 CopepXxaHume ONCLUMIUHDI
Tema 1. BBepeHue. Knaccudpumkauus metonos aHanusa. Boibop metona.
NeKLuMoHHOe 3aHsiThe (2 yaca(os)):

Cneundprka o6 bekToB OKpyXatolwer cpelbl kak 06bekToB aHanuaa. Obwue TpeboBaHNs K MeToaam
aHanmaa. [NoHaTne 06 aHanuTnyeckom uukne. Knaccudpmkaums metonos aHannsa. ConoctaBneHue
METOA0B WX TOYKWN 3PEHNSI METPONOrMYECKMX TPeOOBaHWA, NPEnbABNSEMbIX K Ppe3ynbTaTy aHanmaa
(npenen obHapyXeHus, NPaBuIbHOCTb, BOCMPOM3BOAMMOCTb). [TOHSATNE O MeTOAMKAX aHanM3a.
YHupuumposaHHble 1 atTtectoBaHHble metoaunku, FOCTbl. Hay4yHO-TexHNYeckaa ooKkyMeHTaums no
aHanmay 06bEKTOB OKpY>Xatolwel cpeapl.

naboparopHas pabora (2 4aca(oB)):

CemuHap Ha Temy: O630p METOLOB ONpPeaeneHnNs 3arps3HSoWNX BEWEeCTB B 06 beKTax oKpyXatoLlein
cpelbl. PeweHune 3anay no Boibopy MeToda aHanmaa, onpeneneHunio MeTponormiyeckmx
XapakTePUCTUK U OCPOPMNIEHMIO PE3YNbTATOB aHann3a.

Tema 2. Ocob6eHHOCTH BO3ayXa Kak o6bekTa aHanu3sa. Ot6op npob atmocdepHOro Bospyxa.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

OT160p Npob BO3ayxa 1 aTMOCEPHBIX a3po3oseit. Bbibop onTuManbHbIX yCnosuid otbopa v
XxpaHeHus npob. AnnapaTtypa ons otbopa npob atMocdepHoro Bodayxa. KOHCTPyKLMM NOBYLIEK.
Haunbonee xapakTepHble NOrpelwHocTy ctaamm otbopa npob. MNMoarotoska Nnpob K aHannay.
N3BneyeHne n3 nosywku. KoHueHTpuposaHue npob. MpurotoBneHne ctaHAapTHbIX CMeceit
TOKCMYHbIX BewecTB. O630p METOA0B ONPeAeneHns OCHOBHbIX 3arpsa3HNTENeli BO3ayxa.

naboparopHas pabora (4 4aca(oB)):

3HakoMCcTBO ¢ npubopamu ans otbopa 1 NOAroToBKM K aHanndy razaoobpasHbix Npob. PeweHne
3a4ad no onpeneneHnio onTManbHoOro o6bema Bo3ayxa.

Tema 3. Bopa, kak 06bekT aHanu3a. OT6op Npo6 NPUPOAHBIX U CTOYHBIX BOA U NOATOTOBKA K
onpepneneHuio.

JNleKLMoHHoe 3aHsiTne (2 4yaca(oB)):

OcobeHHoCTN BoAbl Kak 06 bekTa aHanu3aa. [MyHkTbl HabnoaeHus. Buasl npobootbopa. MNprnbopsb! 1
npucnocobnenns ons otbopa npob Boabl. OcobeHHOCTM 0T6OpPa NPob Npu onpeaeneHnm
HedpTenpoaykToB. Llenb n cnocobbl KOHCepBUpoBaHMs NPob Npy onpeaeneHnn PasnmyHbIX
napameTpoB. [oHsTNE 0 NnpobonoaroToBke. AHanMTNYeckas oopma. YCcTpaHeHe MewwaroLwmx
BAUSIHWA. MeTobl pa3fneneHmns u KOHLEHTPUPOBAHMS: TEPMUYECKIME, SKCTPAKLMOHHbIE,
copbumoHHble. Bo3aMoxHble owmnbkm ctaamm npobootbopa n npobonoarotoskn. O630p MeTon0B
Ka4eCTBEHHOr0 U KONMYECTBEHHOIO ONpeneneHns BpeHbIX BELWECTB B BOAE.

naboparopHasi pabora (2 4aca(oB)):
KoHTponbHas pabota no otbopy nNpod NpMpoaHbIX 1 CTOYHbIX BOA.
Tema 4. Buonoruyeckue o6bekTbl aHanusa. OT6op NPo6 pacTUTENbHOCTU U TKaHEN XUBOTHbIX.

Tema 5. Ocob6eHHOCTM onpeneneHus 3arpasHAIOLLUX BelecTB B nouBe. OT6op u
MUHepanusauus npo6.

JNleKLMOHHOe 3aHsiTne (2 4yaca(oB)):

OcobeHHoCTM NoyB Kak obbekTa aHannsa. Beibop kntoyesoii nnowanku. CpeaHsis n naboparopHas
Npobbl Ha BasoBbIVi aHANN3 OPraHNYeckoro BELWECTBA NoYBbl, HA aHann3 BoaHoM BbiTsXKK 1 MK,
Ha BanoBbIi aHaNM3 MUHEpPanbHbIX KOMMIOHEHTOB MOYBbI, UX NPeACcTaBUTENbHOCTb. PasnoxeHue
noYB A1 aHanM3a BanoBOro CoAepXaHns MUKpPo3aneMeHToB. [logrotoska Noys ong onpeneneHns
NOOBUXHbIX (OOPM 31EMEHTOB. BogHble BbITAXKN 1 aHann3 BOAOPACTBOPUMbIX KOMMNOHEHTOB.
MeToabl n3BneveHnsi 0OMeHHbIX KaTMOHOB. MNPUrOTOBNEHME CONEBbIX BbITSIXXEK U3 MOYB AN
onpeneneHnsi 0OMeHHoN KncnotHocTn, obMeHHbIx Mg, Ca, NH4. OnpeneneHve BpeaHbIX BeWecTs
(necTuumnaooB, TAXENbIX METANIOB) B OPraHUYeCKMX N KUCAOTHbBIX BbITSXKaX.

naboparopHas pabora (4 4aca(oB)):

CemuHap no oTbopy 1 NOAroTOBKE K aHanM3y NnoYBeHHbIX 1 Bruonormyeckmx npob. JlabopatopHas
paboTa: noarotoBka Npod No4YBbl K pa3HbIM BOAM aHaNIM30B.

Tema 6. dnekTpoxMMuyeckme MeToabl ornpeneneHus 3arpsa3HsoLLUMX BELLEeCTB B 06 bekTax
oKpyXaroLen cpeabl.
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neKkumnoHHoe 3aHsitTne (6 yaca(os)):

KoHoykTomeTpums. CywHocTb MeTona. TexHrka akcnepuMmeHTa, annapartypa. Mpumepbl
NCMONb30BaHNS MPSIMOA KOHOYKTOMETPUW B aHANM3e NPUPOLHbIX Y CTOYHbIX BOL.
KoHoykToMeTpryeckoe TUTPOBaHWE: onpeneneHne ruapokapboHaToB, X10pULoB B BOLE U MOYBE.
MoTteHumnomeTpus. CylwHocTb MeToaa. KonnyectBeHHble METOAb! B MPSIMOI MOTEHLMOMETPUN.
MeTonbl M3MepPeHns pa3HOCTM NoTeHumanos. MeMbpaHHble 3aNeKkTPoLbl, KO3PULNEHT
CenekTUBHOCTM anekTpoaa. lMoTeHumomeTpuyeckoe TuTpoBaHue. Crnocobbl HAXOXAEHNS TOHKM
3KBMBANEHTHOCTU. [TOTEHLMOMETPUS B MOHUTOPUWHIE OKpyXatolei cpeapbl. Metoabl
BonbTamnepomeTpun. Knaccmyeckas nonsporpadoust. MpuHumn Mmetona. PTyTHbIA KanenbHblii
3MeKTPOL, ero xapakTepuctmku. MonsipusaumoHHas kpueas. YpasHeHume Vinbkosmya. MeToapl
KONMYEeCTBEHHOrO onpeaeneHns B nonsporpadoun. YcoBepLweHCTBOBaHHbIE
BO/MIbTaMMNepoMeTpuyeckme MetToabl: aucpdepeHumansHas n augopepeHumanbHo-MMynbcHas
nonsiporpacpus. Vicnonb3oBaHune BofbTaMnepoMeTpun B aHann3e TSXenblXx MeTansios 1
OpraHnNYeckunx BelecTB. VIHBepcroHHas BonbTamnepoMeTpus. Paboyre anekTpoapl 1 TeXHMKa
akcnepumeHTa. NprmeHeHre VIBA B aHanmae noys, BOA 1 aTMOCHEPHbIX a3p030nei.
AmnepomeTpusi. BoaMoXHOCTU 1 orpaHumyeHns Metona. AMNepoMeTpruyeckne AaTyimku.
KucnopoaHblii ceHcop Knapka

naboparopHas pabora (16 4yaca(oB)):

NabopatopHble paboTbi:1. KoHOyKTOMETpYS B aHann3e NpupoaHbIX BOA (ONpeaeneHne
MUHepannsauun, rmapokapboHaToB, xNopuaos, cynbdaTos); 2. MNpsamas NnoTeHUnoMeTpus
(onpegneneHne pTopnaoB B BOAE, HATUPATOB B PACTEHNEBOAYECKOM NPOoayKUNNn); 3.
[MoTeHumnomeTpmyeckoe TUTpoBaHMe (onpeneneHve WenoYyHoCT Bo4, XNopuaos, CMecu
ranoreHnnoB) KoHTponbHas paboTa no ankTPOXMMUYECKUM METOAAM aHann3a.

Tema 7. CnekTpanbHbie METOAbI aHANN3a.
JNIeKLMOHHOe 3aHsiTue (8 yaca(oB)):

CnexTpanbHble MeToabl aHannaa. Knaccudumkaums cnektpanbHbix Metogos. MonekynsapHas
cnektpockonusi. OCHOBbI 9NEKTPOHHON MONEKYNSPHOM CNEKTPOCKOMUA B yNbTPadononeToBOn 1
BUAUMON obnacTtu cnektpa. dotokonopumeTtpus. lNornoweHre nany4yeHns BewecTBoM, XpoModopsl.
3akoH byrepa-JlambepTa-bepa. MonsipHblit KO3OPULIMEHT CBETONOMNOLWEHNS, BbIOOP
aHanMTN4YecKkoin oopMbl, onpeneneHve npegena obHapyxeHus. 3aKoH aaauTUBHOCTH
ceetonornoweHns. OCHOBHble aTanbl (POTOMETPUYECKOro aHanmaa. lNpuHunnmuanbHas cxema
cnekTpanbHoro npubopa. OnTumMmMsaumns OTOMETPUYECKOTO N3MePEHUs. KONMYeCcTBEHHbIE METOADI
B doOTOMETPUN. TPU YPOBHS TEXHMYECKMX BO3MOXHOCTEN: CMEKTPOOTOMETPUS,
doOTOKONOPUMETPMS, BU3yanbHas poToMeTpus. MNMprmepbl NCNonb30BaHNS (OOTOMETPUYECKOrO
MeTo[a B aHanu3e MeTanfioB, HEMETaNNoB, OpraHNYecknx BewWwecTs, cogepXawmnxcs B BOAE 1 NoYBe.
VK-cnekTpockonusa kak MeTo naeHtugovkauum sewecTs. [pyMepbl NICNONb30BaHNUS
MK-cnekTpockonum B aHannade. ATOMHasi CNekTpoCcKonms. OMUCCUOHHDBIA CNeKTPanbHbI aHann3.
doTtomeTpusa nnameHun. MNMpouncxoxaeHre cnekTpos. MpurotoBneHne Npobbl. CTpyKTypHas cxema
cnekTpanbHoro npubopa. OcHoBHble BUAObI nomex. KonnyectBeHHbIi aHanuna. icnonb3oBaHmne
SMUCCMOHHOr0 CMEKTPanbHOro aHannaa ans onpeneneHns MeTannoB B 00 bekTax oKpyXatolen
cpenbl. ATOMHO-abCcopOLMOHHbIN cnekTpanbHbii aHannd (AAC). CTpykTypHas cxema
aTOMHO-abcopbLMOHHOro cnekTpomeTpa. [naMmeHHbIe U HenamMmeHHble aTOMN3aTopPbl, UCTOYHUKN
nanyyenms. lNMomexm 8 AAC n metogpl nx yctpaHeHus. Vicnonb3osaHune AAC ons onpeneneHus
meTannos. ®nyopumetpus. MpuHUMn MeTona n ero ocobeHHocTH. NMpuMepbl MCNONb30BaHMS.
CpaBHNTENbHBI 0630p CNEKTpanbHbIX METOLOB aHaNM3a.

naboparopHas paborta (16 4aca(oB)):

NabopatopHble paboTbl: 1. PoToKONOPMMETPUS (ONTUMU3ALUS METOANKIN ONPELENEHNS XpoMa B
NPUPOLHON BoAE); 2.9KCTPaKLMOHHO-(pOoTOMETpUYeckoe onpeneneHme megu; 3. Onpenenexme
PTYTWU METOOOM XONOAHOro napa; 4. OnpeneneHne Heprenponyktos metogamm NK-cnektpockonum
N NIOMUHECLIEHTHbIM MeToOM. KOoHTponbHas paboTa no cnekTpanbHbiM METO4AM aHann3a

Tema 8. Xpomatorpadouyeckme metoapbl.

JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbiii Homep 25915 5AE
il YHH

Crpanunua 7 us 16. — o

o



Mporpamma omcumnnnmHel "MeToabl FeoxmMmyeckoro onpoboBaHns 1 aHannsa"; 022000.62 3konorvs 1 NPUPOAONONbL30BaHNE;
3aMecTuTenNb OvpekTopa no obpasoBarenbHoi aesatenbHocTn Akoenesa O.I.

Xpomatorpadpmyeckme metoabl. OcHoBbl Xxpomatorpadun. Knaccmdumkaumsa xpomatorpaunyeckmx
METOO0B. DM03LMOHHbIE XapakTepuctukm. OCHOBHOE ypaBHeHUe xpomartorpagoum. Teopum
XpoMaTorpagovyeckoro pasaeneHns: KOHUenuns TeopeTu4eckux Tapenok, AuHaMmmyeckas Teopus.
["a3oBas xpomatorpadoms (I'X). PyHKUMOHaNbHAs cxema ra3oBoro xpomarorpada. [etekTopsbl:
NnamMeHHO-MOHN3aUNOHHbIN, KaTapoMeTp, OeTEeKTOp 3/IeKTPOHHOro 3axsarta. PasnenutenbHole
KOMOHKM 1 copbeHTbl. MapameTpbl pazaeneHunsi. KayecTBeHHbI aHanva, npMeMbl MAeHTUgUKaLmMmn
nvkoB. KonnyectBeHHbln aHann3. Cnocobbl NoAroToBKM NPo6 Ans XpoMaTtorpagonuyeckoro
onpeaneneHus. Vicnonb3oBaHue X B aHanmae razaoobpasHbiX 1 a3p030/bHbIX KOMMOHEHTOB
aTMocepHoro sosayxa. XnagkoctHas XxpomaTtorpadus, ee pa3HoBUAHOCTU. BblcokoadodbekTUBHaS
XnpkKocTtHas xpomarorpadous. lNpuembl noeHTUgMKaUMm BeWeCTs B METOAAX XUOKOCTHOM
xpomatorpacoun. CopbeHTbl. TOHKOCNONHAA xpomaTorpadust. KonnyectseHHble meToabl B TCX.
MoHATME 0 renb-xpoMaTorpadoun 1 MONEKYNsSipHbIX cutax. MIoHooBMeHHas xpomaTtorpadousi.
Xpomarorpagomyeckme MeTobl B aHann3e opraHnyeckmx BewecTs (nectuumobl, HedpTeNPOLYKTbI,
dbeHonbl) B BOAE M MOYBE.

naboparopHas pabora (8 yaca(oB)):

NabopaTtopHble paboTbl: 1.0npeneneHune yrnesonoponos C1-C10 B atMocdhepHOM Bo3ayxe
METOLOM ra3oBoi xpomartorpaduu; 2. OnpeneneHne okcmaa yrnepona.

Tema 9. MeToabl 1 NpUGOPLI 3KCNPECCHOro aHanu3a.
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

ABTOMaTnyeCKme razoaHann3artopbl: ONTU4eCcKne, TeEpPMOXMMNYECKNE, INEKTPOXNMNYECKNE,
9MUCCUOHHbIE. Vicnonb3oBaHue aHann3aTtopoB B CUCTEME aBTOMATNYECKOIro KOHTpOA
3arp93HV|Tene|7| BO34OyXa. Bo3MoXHOCTb HenpepbIBHOIro KOHTPOIA 3a COCTOAHMEM BOOHbIX 06bekToB
C NOMOLLBbIO aHaTIN3aToOpPOB. Bo3MoXHOCTb aBTOMATU3aUNN NOYBEHHO-XUMNYECKUNX onpeneneHmVl.

naboparopHas pabora (4 4aca(oB)):

NabopatopHas paboTa ¢ razoaHanvMaaropamu 1 nepeLBuxXHoM nabopaTopuen sKoaHaNMTUYECKOro
KOHTPOS.

Tema 10. utorosasa coopma KOHTpons

4.3 CTpyKTypa u cogepxaHue caMOCTONATENIbHOMN paboTbl AUCLUNNIUHBI (MOOYNS)

Bupbl
N Paspnen Cemectp Hepens camocmsﬂenbuoﬁ Tpy#oeMKoCTb g;%%’:::):g:;gzg;
AvcuvnnuHbl cemecTtpa paboTbl (B yacax) 6
CTYAEHTOB padoTel
noarotoBka
JoMallHero
Tema 1. BeeneHue. ﬁ‘gﬂ?g:g;gé «

1 Knaccundpmkauus 6 y ceﬂMHapy 5 JomalHee
MEeTOLOB aHannaa. 3anaHuve
Buiop MeToAa. (nekuns: +

nuteparypa) 2.

peweHne

JOMallHKX 3

noarotoBeka

JoMallHero

3apaHuns: 5 JomaliHee
Tema 2. OcobeHHOCTH peweHue 3afaHue
BO34yxa kak obbekTa JoMallHuX 3a8a4

2. |aHanuaa. OTbop npob 6 2
aTMocepHoro noAroToBka K
BO34OyXa. TEeCTUPOBaHWUIO

no temam 1 12 2 TecTupoBaHue
(nekumna+
nutepartypa)
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CtpaHnua 9 n3 16.

Buabi
Paspen CemecT Hepens | camocTtositenbHoM [TPyAoOEeMKOCTb| g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) pa6oTb
CTYyAOEeHTOB
Tema 3. Boaa, kak
’ noarotoeka K
06bekT aHanunsa. OTbop noche) %‘-IHaOVI
Npo6 NPMPOAHbIX U 6 3 p260T5 0 TeMe 4 KOHTPONbHas
" |CTOYHbIX BOA 1 3 pabota
noaroToeka K
nekunsi+nutepatypa+ ym
onpenenexHunto. (neku eparypa+3anaqv)
Tema 4. buonoruyeckune
06beKTbl aHann3a. npoBepKa B xo4e
OT160p Npob 6 3 angggﬁgTTee"Mb;ae 5 YCTHOro onpoca
" |pacTUTENbHOCTU U y no Teme 5
TKaHEen XNBOTHbIX.
Tema 5. OcobeHHOCTH
onpeneneHns
noaroToeka K
. zal_lrg:‘:: ﬂg%g)éBmemeCTB 6 4  |yCTHOMY onpocy 4 YCTHbIA ONpocC
: nekunsa+nut T
MUHepannsauus npoo. (neku epatypa)
noaroToBka K
KOHTPObHOW 5 KOHTpOnbHas
paboTe (nekumm paboTta
Tema 6 + nuTeparypa)
OnekTpoxuMmnyeckine nogromBKa K
MEeTOMbl OpeaeneHns 6 58 na6opaTopr|M
* |3arpA3HSIOWMX BELLECTB E:nag’:mme
B 06 bekTax
- OTYEeTOB Mo 12 oTyer
OKpy>Xatowein cpeabl. naBopaTOpHLIM
pabotam (4
paboTbl X 3 Yaca
noaroToBka K
KOHTPOSIbHOW 5 KOHTpONbHas
paboTe (nekumm paboTta
+ nuTeparypa)
noaroToBka K
Tema 7. CnekTpanbhbie | o | g 1o ”agOpaTOpr'M
* |MeTonbl aHanu3a. E:n%zrmme
OT4YETOB MO 12 oT4yer
nabopaTopHbIM
pabotam (4
paboTbl x 3 yaca
=1
noaroToBka K
nabopaTtopHbIM
paboTtam u
Tema 8. HanucaHue
. [Xpomartorpaduyeckme 6 13-14 |oT4eTOB MO 6 oTyeT
MeToapbl. nabopatopHbIM
paboTtam (2
paboTbl X 3 Yaca
=6
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Buabl
Hepens | camocrositensHon [TpymoeMKOCTb
ceMecTpa paboTbl (B yacax)
CTYyAOEeHTOB
noaroToBka K
nabopaTopHoi
paboTe n
Tema 9. MeToabl 1 HanucaHve
9. |npnbopbl akcnpeccHoro| 6 15 |otyeta no 3 oT4yer
aHanusa. nabopaTopHoi
pabote (1
paboTa x 3 yaca
=3 4a

Tema 10. utorosas noaroToBka K
doopMma KOHTpOnsA YCTHOMY OMnpocy

NTtoro 60

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

N Paspen

JOucumnnuHbl CemecTp

10. 7 YCTHbI ONpocC

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

OcBoeHue kypca "MeToabl reoxnMmnyeckoro onpoboBaHnst n aHannsa" npegnonaraet
MCMNONb30BaHNe KakK TPaaVNUMNOHHBIX, Tak U MIHHOBAUMOHHbLIX 06pa3oBaTenbHbIX TEXHOMOT WA,

TpaauunoHHble 0bpasoBaTeNbHbIe TEXHONOrMM Noapa3yMeBaloT UCMONb30BaHNE B y4eOHOM
npouecce Takmx MeTooB paboT, Kak nekums, ceMuHap, nabopatopHble paboTbl 1 caMoCToATENbHANA
pabora.

B cBoto o4yepenb hopMmMpoBaHMe KOMNETEHTHOCTHOMO NOAX0AA MOXET OblTb peann3oBaHo B Kypce
NOCPEeACcTBOM MCMONb30BaHNS NHTEPAKTUBHBIX (OOPM 00YyYEHUS, TaKUX KaK, BbIMOIHEHNE
y4yebHo-uccnenoBatenbckmx nabopatopHbiX PaboT, MOHUTOPUHI BO3AYLWHOM Cpelbl C MOMOLLbIO
nepenBNXHO 3KoaHaNUTMYecKor nabopatopum, KOMMIEKCHOE UCCNenoBaHNe 06 bEKTOB
OKpyXatollein cpelbl Ha CofepXaHne NPUOPUTETHBIX TOKCUKAHTOB. 115 NOBbIWEHMS KavyecTsa
NOArOTOBKWU A0NycK K nabopaTopHbiM paboTam OCyLEeCTBNSETCS NOCE TECTUPOBAHMS MO
COOTBETCTBYIOWEMY METOLY aHanM3a 1 METOLAMKE ONpeneneHus.

Y oenbHbli BEC 3aHATUIA, MPOBOANMbIX B MHTEPAKTMBHBIX popMax oby4eHuns, B pamMkax kKypca
"MeToAabl reoXxuMmnyeckoro onpoboBaHust n aHanmsa" coctaensiet okono 20% ayanuTOPHbIX 3aHSTUIA.
3aHATNSA NEKLMOHHOIO TUna cocTaBnsAoT 0kono 33% ayanTopHOro BPEMEHM.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. BBepeHue. Knaccudumkauus metonoB aHanusa. Beibop metopa.
JoMallHee 3aaaHune , npuMepHble BOMpPOCHI:

MpumMepbl 3apay ons noMawHero 3agaHus: 1. [lns nocTpoeHns KannbpoBOYHOro rpadpvka npm
onpeaeneHnn KPEMHNS B MPMPOAHbIX BoAax Obinn NonyyYeHbl cneayowme aaHHble: KpemHui,
mkmonb/n 20 50 70 100 115 OnTnyeckasa nnotHoctb D 0,11 0,24 0,33 0,48 0,56 3HaveHus cboHa
coctasunu: 0,014; 0,012; 0,011; 0,016 n 0,012. HaiignTe 4yBCTBUTENBHOCTb M Npeaen 0bHapyXeHNUs
metoaa. MAK kpemHus B Boge - 10-50 mr/n. Kakne o6bembl Taknx Bog cnepyeT otbvpatb Ans
aHanunsa? 2. MNpu onpeaeneHnn pTyTK B NoYBe B napannenbHbix npobax Hawnm 175, 187, 169, 172,
164, 158 n 191 Hr/r. NMpoBeaounTe MmatemaTmyeckyto 0bpaboTky aTnx pedynbtaTos. 3. Booa mopckoro
3anuBa conepxuT B cpenHeM 0,7 Mkr/n kagmus. Monb3yscb npencTaBneHHon Tabnuuel onpeaennte,
Kakum 13 NpuBEAEHHbIX HUXE METOA0B MOXHO ONPeaensiTb KaaMuii 63 KOHLEHTPUPOBAHNS.

Tema 2. OcobeHHOCTM BO3ayXa Kak o6bekTa aHanusa. Ot6op npob atmocchepHOro Bospyxa.
noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbiii Homep 25915 5AE
Ctpanuua 10 n3 16. il YHI:I

S OEALIK G



Mporpamma omcumnnnmHel "MeToabl FeoxmMmyeckoro onpoboBaHns 1 aHannsa"; 022000.62 3konorvs 1 NPUPOAONONbL30BaHNE;
3aMecTuTenNb OvpekTopa no obpasoBarenbHoi aesatenbHocTn Akoenesa O.I.

[MpumMepbl 3a0ay ons gomalHero 3agaHns: 1. Kakylo CKOpoCTb NpokKayky Bo3ayxa 4yepes
nornotuTenb PbixTepa cnenyeT ycTaHOBUTb Npu 20-MMHYTHOM 0T6ope Npob Ha ANOKCUL Cepbl, eCnu
NornoTuTENb 3anonHeH 6 Mi pacTBopa hopManbaervaa, a ans aHannaa otonpaetcs 2 Mn
nornoTuTenbHoOro pacteopa. Meton onpeneneHns potomeTpuydecknia. I panynposoyHas
XapakTepucTmka CTpoUTCS Mo NATU pacTBopam C cogepxaHnem gmokcuaa cepbl ot 1,5 0o 5,0 Mkr.
NAOKwm.p. = 0,5 Mr/mM3. MeTeoponornieckue ycnoBsusi B MOMeHT otbopa npob cnenyowme:
Temneparypa Bo3gyxa 220 C, nasneHune 775 MM pT. CT. 2. PaccuuTarite KOHUEHTpauuio doeHona B
aTMocdoepHOM Bo3ayxe (Mr/mM3), ecnv Ons onpeneneHns nccnenyemMbin BO3Oyx acnvpuposanu ¢
pacxonom 3 fI/MUH B TedeHme 20 MUHYT Yepe3 NornoTuTeNbHblin Nprubop PbixTepa, 3amnon-HeHHbIn 6
M1 MOrNOTUTENBHOrO pacTeopa. B oTobpaHHbIX U3 NOrnoTuTenst 5 Ma NOrnoOTUTENBHOrO pacTeopa
6b1n0 0bHapyxeHo 1,3 Mkr goeHona. MAKM.p. = 0,003 Mr/mM3. ATMOCEpHble YCNOBUS B MOMEHT
oTbopa npob cnenytowume: temnepatypa 120 C, nasneHve 740 MM pT. CT.

TecTnpoBaHune , npmMMepHbIe BOMpPOChI:

[Mpumepsbl TecToBbiX Bonpocos: 1. MNpuHumn aHanusa - ato: A) cTpaTerus nony4yeHns onTuManbHON
KONMYECTBEHHOW MHCPOpMaLIMK O CoaepXaHun Be-wecTsa B Npobe; B) cBONCTBO BelecTsa, Unu
onpenensieMoe UM siBieHne, UCMNOoNb3yemMoe A5 NoMyYeHNs aHannTn4eckon nHdpopmaunu; B)
onucaHve Bcex YCNOBUA 1 onepauunin NpoBeaeHNs onpeneneHns KoOHLeHTpaLumm Belle-cTea B
0bbekTe okpyxatower cpeapl. 2. Kakue BewecTa UCMONb3YOTCS B Ka4ecTBe COPOEHTOB Npu
ancobumoHHoM crniocobe otbopa npob? A) cunukarenb, b) Boga, B) akTnBHbIN yronb, ') BoOHbIE
pacTBopbl xeMocopbeHToB, [1) op-raHnyYeckune pactsoputenu, E) nopnuctole nonnMepHbie COpbeHTHI.
3. Kakne npubopbl, OCHOBaHHbIE HA N3MEPEHMN CKOPOCTM ra30BOro NoToka, NCMNob3yTCs ANs
onpeneneHns CKopocTn acnupauumn Bo3ayxa 4epea nornotTutensHoe ycTponcTteo? A) peometp, b)
BONtOMETP, B) poTaunoHHbiin Hacoc, M) annapat Cokcneta, [1) ra3osbii cyeTtyumk, E) potamertp.

Tema 3. Bopa, kak 06bekT aHanu3a. OT6op NpPo6 NPUPOAHBIX U CTOYHBIX BOA U NOATOTOBKA K
onpeaeneHuio.

KOHTpOnbHas paboTa , NpUMepHbIE BOMPOCHI:

MpuMepbl BONPOCOB K NpoBepoYHol pabote no Teme 3: 1. Kakue npob6ooTbopHbIE yCTpOCTBa
obecneymBatoT 0T60p NP6 NPUPOLHbLIX BOA Tak, YTO KOHTAKT OTOMpaemoi Npobbl BoAbl C
aTMOCEepPHbIM BO3yXOM OTCyTCTBYET? KakoB NpvHUMN MX paboThbl 1 B KAKUX CyYasix OHW
npumeHsioTcs? 2. KakoBbl HEAOCTATKM U MPENMYLLECTBA TEPMUYECKMX CMOCOOOB KOHLEHTPMPOBAHUS
BOZOHbIX NP06?

Tema 4. Buonornyeckme o6beKTbl aHanusa. OT60p NPob6 pacTUTENBHOCTU U TKaHEeN XUBOTHDIX.
npoBepka B Xo4e YCTHOro onpoca no Teme 5 , NpMMepHble BOMpPOoCh!:

Tema 5. Oco6eHHOCTM onpeneneHns 3arpAasHALLMX Bel,ecTB B nouse. OT60p u
MUHepanusauus npoo.

YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:

[MprMepHble Bonpockl K ceMuHapy rno Temam 4 n 5: 1. CoctaBbTe CXeMy aHanMTUYeCKOro Lmkna
onpeneneHns BanoBoro Co-gepxXaHus TSXenblX MeTanioB B NoYBe, BKAKYas CTaano KUCNOTHOro
PasN0XeHUs, ONMWNTE KaXAbliA 3Tan uMkna, ero 0CO6EHHOCTM 1 BO3MOXHbIE Ownbku. 2. HazoBuTe
pasnuums n obwme YepTbl CNOCOH0B NOArOTOBKM PACTUTENbHBIX U MOYBEHHbBIX NPO6 K OnpeneneHnto
Ba/IOBOro COAEPXaHUs MMKPOoaneMeHToB. 3. Kakne TpeboBaHus K 0TOOpY 1 NoarotoBke npob noysb
HaknaablBatoT cneumguyeckme ocobeHHOCTN NoYB Kak ob6bekTa aHannaa? 4. B yem 3akntoyatotcs
NPUHUMNUanbHbIe OTAMYMS cNOcOoOO0B PasnoXeHUs NoYB CnnaBneHneM n cnekaHnem? 5. Mouemy ons
pasHbIX BUAOB NMOYBEHHbIX ONPeaeneHunii TpebyeTcs pasnmyHas CTeneHb U3MeNbYeHNsi MOYBEHHOTO
obpasua? 6. CMecb Kakmx KUCNOT cneayeT NCnob30BaTh ANs NOMHOIO PasnoXeHUs NoYBbl 1
noyemy?

Tema 6. dnekKTpoXMMmMyeckme MeToabl onpeneneHns 3arpsa3HAIOLLUX BELLEeCTB B 00 beKTax
OoKpyXaroLen cpenbl.
KOHTponbHas paboTta , NpUMepPHbIE BOMPOCHI:
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Mpumep buneTta onst KOHTPOBbHON PaboTbl MO ANEKTPOXMMUYECKMM METOLAM aHann3a:
1.Monsiporpadoms 1 ee BO3MOXHOCTM B aHanM3e 06 beKTOB OKpyXatoLein cpenbl. KonmyecTBeHHble
MeToAbl B nonsiporpacpum 2. Mpn nonsiporpaconyeckom aHanmae npobbl BOAbI, coaepXalle
coeavHeHve A, BocCTaHaBnmBarueecst ¢ notpebneHnemM 0aHOro anekTpoHa, Habntoaancs
npenenbHbI Andy3noHHbIi Tok 3,10 MKA. Tlepuon kanaHms pTyTHOrO KanenbHOro anekTpoaa
paBeH 3,53c, Macca BbiTekaHus pPTyTn cocTasnseT 1,26 mr/c, koagopuumeHT aguddpysnn selwecTsa
paBeH 1,2*10-5 cm/c. PaccuuTanTte KOHUEeHTpaumo onpenensemoro sewectesa A. PaccuuranTe
MakCuManbHbIA nongporpaduyecknin ToK, ecnv Nepunos KanaHus Kkanunnapa n3meHnTcs oo 6¢. 3.
[MoTeHuman CTeKNSAHHOro anekTpoaa OTHOCUTENbHO NOOXOAAWEro aNeKTPoaa CPaBHEHMS B
3aBMCUMOCTHM OT YCNOBUiA NpuHUMaeT 3HadveHns: H+ Na+ E,B 10-10 10-6 -0,572 10-10 10-7 -0,588
10-12 10-4 -0,472 KakoB KO3(ppULMEHT CENEKTUBHOCTN 3TOr0 INEKTpoLa, ECNN APYyrnx NOHOB B
pacTBoOpe HeT?

OTHEeT , NPUMEPHbIE BOMPOCHI:

Bonpochkl onsi camonpoBepky npu NOAroToBKe K nabopaTtopHbiM paboTam no KOHKPETHOMY MeToay
aHanuaa: 1. K kakon rpynne aHanntmyecknx MeToaoB NpuHaanexunT paccmatpmBaemblin Meton? 2.
CywHocTb MeTona aHannaa 3. OCHOBHOWM 3aKOH (M1 SMAMPUYECKOE YPaBHEHUE), NexXalinii B OCHOBE
mMeTona 4. Kakon namepsemblii napameTp SBNSeTCa xapakTepucTukon npupoabl BewecTsa 5. Kakoi
N3MepsieMbI NapameTp SBNSETCS XxapakTepuCcTUKOM KONnM4ecTea (MNn KOHLEeHTpaumm) selwecTsa 6.
Yem onpenensietcsl cCenekTMBHOCTb AaHHoro metona? 7. bnok-cxema npnbopa 8. Stanbl aHanmaa. 9.
Kakve eule 3arpsasHsaiowme BelwecTsa Unn nokasareny kayecrsa okpyxatouern cpenbl MOXHO
onpenenaTb aTUM MeToaoM? 1o Nony4YeHHbIM SKCNEPUMEHTANIbHBIM pe3ynbTaTtaM CTyaeHT
0CPOpPMNSET OTHET, KOTOPbIM OOMXEH BKAOYATh: 1. CyWHOCTb MeToAa U METOAMKN onpeneneHns; 2.
X04 onpeneneHns; 3. NoNy4yeHHble aKCnepuMeHTanbHble pe3ynbTaThl B TabnnyHoi chopMe; 4.
rpanynpoBOYHbIE rpadovikn, KpUBble TUTPOBAHUSA N Ap. Matepuan B rpagomyeckomn oopme (npu
HeobxoaMMoCTH); 5. pacyeT KOHLEHTPaLMN 3arpsa3HaoWmnx BewecTs B 06 bekTax okpyxarowein cpeabl
C yKasaHuneM norpewwHocTn onpeneneHns; 6. Bbioa.

Tema 7. CnekTpanbHblie MeTOObl aHanu3a.
KOHTpoOnbHas paboTta , NpUMepHbIE BONPOCHI:

Mpumep 6uneta ons KOHTPONbHOW pPaboTbl MO CrekTpanbHbIM MeToAaM aHanmaa: 1.
ATOMHO-abcopbUMNOHHbI MeToa. 2. [1Ns onpeneneHns Xenesa B BO4E KOIOPUMETPUYECKM METOAOM
B ABE€ MepHble konbbl eMkocTblo 25,00 Mn BBENM B Nepsyto 6,00 mn 1 Bo BTOpyto 9,00 Mn
cTaHgapTHoro pacteopa xenesa (CFe = 0,0100 r/mn), B TpeTbto Konby - 20 M UCNbITYEMOro
pacteopa. lNocne nobaeneHns COOTBETCTBYIOWMNX PEAKTUBOB OblNn onpeneneHbl oNTuyeckme
NNOTHOCTK PacTBopoB Ha dooToanekTpokonopumetpe: A1 = 0,33; A2 = 0,63; Ax = 0,51. Boiuncnutb
cogepxaHue xenesa B aHanM3npyemorn Boae B Mr/n.

OTYeT , NPUMEpPHbIe BOMPOCHI:
TpeboBaHus Takue xe, 4To 1 B rpadpe "OT4eT" N0 3NEKTPOXMMNYECKUM METOdaM.
Tema 8. Xpomatorpadouyeckue meToabl.

OT4YeT , MPUMEPHbIE BONPOCHI:

TpeboBaHus Takme Xe, 4To 1 B rpade "OT4eT" No 3NeKTPOXMMNYECKMM METOOAM.
Tema 9. MeToabl U NpUOOPLI IKCNPECCHOro aHanu3a.

OT4yeT , MPUMEpPHbIE BONPOCHI:

TpeboBaHus Takue xe, 4To 1 B rpadpe "OT4eT" N0 3NEKTPOXMMNYECKUM METOdaM.
Tema 10. utorosasi oopma KOHTpons

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

YCTHbIN onpoc Ha 3a4eTe. [1puMepHble BOMPOCHI NPUBEAEHbI HUXE.

Tema . UToroBasi oopma KOHTpOns

MpuMepHbIe BONPOCHI K 3a4eTy:

MpvMepbl BOMPOCOB K 3a4eTy:

1. AcnupaumnoHHbIi 0T60op Npob Bo3ayxa. OnTuManbHbI 06bem Npobbl. [epeBon K HOpManbHbIM
YCNOBUSIM.

2. KonnyecTtBeHHbIE 3aKOHbI MOrNoWeHNs ANEeKTPOMarHUTHOro N3ny4yeHus.
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3. OcHoBbl KOHOYKTOMETpUM. Mcnonb3oBaHue ee B aHanm3e 06 bEKTOB OKPYyXatolei cpeapl.
4. [leTeKTopbl B XXMOKOCTHOMN 1 ra3oBoi XxpomaTorpacum.

7.1. OcHoBHas nuTeparypa:
AHanntnyeckasa xumus, KH. 2. Pnusnko-xmMmyeckme metonbl aHannsa, , 2004r.

2. Omutpenko B.I., CoTtHukosa E.B., YepHsaes A. B. Skonornyeckuii MOHUTOPUHT TEXHOCKEPDI. -
Cl6.: NaHb, 2014. - 368 c.

http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4043

3. Banosa (Konbinosa), B. 1. dn3nko-xmmmnyeckne Metoabl aHanmaa [SneKTPOoHHbIA pecypc] :
Mpaktukym / B. 1. Banosa (Konbinosa), /1. T. Abecanse. - M. : ispatenbcko-Toprosas Kopnopauus
"Hawkos n K-", 2012. - 224 c. http://znanium.com/bookread.php?book=430532

4. AHanntuyeckas xmmus. Xpomatorpaguyeckme Mmetoabl aHanmnsa: YuebHoe nocobue / A.W.
XebeHTtses. - M.: HAL NHppa-M; MH.: Ho.. 3HaHune, 2013. - 206 c. //
http://znanium.com/bookread.php?book=399829

7.2. lononHuUtenbHasa nuteparypa:

1. MNpakTukym no arpoxmmmm : y4eb. nocobue ons CTyneHTOB cpen. crew. y4eb. 3aBeneHnii no cnedl.
3102 "ArpoHomus" / 3. A. MypasuH, J1. B. Obyxosckas, J1. B. PomoauHa ; nog pea. 4.6.H., npod. 3.
A. MypasuHa .? Mocksa : KonocC, 2005 .? 287

2. [a3oxpomarorpaguyeckas noeHTMgukaums sarpa3HeHnin Bo3ayxa, Boabl, No4Bbl 1 brocpes :
npakT. pyk. / HO. C. Opyros, V. I'. 3eHkesny, A. A. PoauH .? 2-e nag., nepepab. n gon. ? Mockea :
BNHOM. Ta6. 3HaHwin : duamatnut, 2005 .7 752 c.

3. Fnybokos KO.M. AHanntuyeckas xmmMms 1 consanko-xmMmyeckmne Metoapl aHanusa. B 21. M.: ns3p-so
"Akapemuns”, 2010. - 352c.

4. lOwvHr . IHcTpyMeHTanbHble MeTobl XuMmyeckoro aHanmsa. M.: Mup, 1989. - 608 c.

5. duaunko-xmmuyeckmne Metoabl nccnegosanuns noys./ nog ped. H.I. 3bipuHa n O.C. Opnosa. M.:
MIY. 1980. - 381 c.

7.3. UHTepHeT-pecypcChbl:

"eonornyeckas 6ubnmoteka Geokniga - http://www.geokniga.org/books/3179

MeTtoaunyeckoe nocobure ¢ noptana TOMCKOro NoANTEXHNYECKOro yHMBEpCUTeTa -
http://portal.tpu.ru/departments/otdel/publish/catalog/2011/departments/ipr/metod/avtor/IPR_KorotkovaGin

Caiit kadbenpbl obuieit xummm 1 xpomatorpacoum Camapckoro rocyaapCcTBEHHOro yHMBepcuTeTa -
http://unc.samsu.ru/book3/index1.html

Caiit yuebHbix MaTepuanos - http://nashaucheba.ru/
Caint XuMuk - http://www.xumuk.ru/bse/1805.html

AnekTpoHHas bubnuoteka BookFinder -
http://bookfi.org/g/%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%BE-%D1%85%D0%B8%D0%BC

8. MarepuanbHo-TexHU4eckoe obecrneyeHue oUCLUMUNINHbI(MOAYNS)

OcBoeHue aoncumnanHbl "MeToabl reoxMMmn4eckoro onpoboeaHms 1 aHannaa" npegnonaraet
1CNONb30BaHMe Cneayowero MatepranbHO-TEXHNYECKOro obecnevyeHuns:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

YyebHo-MeToaAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHON cucTeMe MapatenbcTtea "MlaHb" , OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbcta "/laHb" BKOYaeT B cebs aNEeKTPOHHbIE BEPCUMUN KHUI U3AaTeNnbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BepCUmn
Nepuoanyecknx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT 4OCTYN K Hay4HOI, y4ebHON nntepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCManbHOMY KONMMYECTBY NPOOUbHbLIX HanpasneHui ¢
cobntoeHneM BCex aBTOPCKUX M CMEXHbIX Npas.

MepeyeHb N3MepPUTENBHOMO 1 BCrIOMOraTenbHOro 0bopynoBaHusi, Heobxoanmoro B naboparopuu, raoe
npoBoasaTcs nabopatopHble 3aHATUS MO AucLMnIMHe "MeToabl re03Konorm4eckoro onpobosaHns un
aHannsa":

1) oHomepsbl Tuna "AHMOH-4111" ¢ KOMNNEKTOM UOH-CENEKTUBHBIX 3N1EKTPOLOB.
2) KongykTtometp tuna "AHNOH-4120".

3) CnektpodotomeTp Tmna "Ma3-5300BU".

4) POTO3NEKTPOKONOPUMETPDI.

5) MNMepemewmnsatowee yctporicteo Tuna "LOIP LS-120".

6) MarHuTHble Mewanku Tuna "M3-6100".

7) AHanusartop HedgoTtenponyktos AH-2

8) dnoopumeTp TMNa "dntoopart".

9) AHannzartop pTtyTh "tOnus".

10) Becbl aHanuTnyeckue n TexHn4eckue.

11) ONTNYECKNA IMUCCUOHHBIN CNEKTPOMETP C MHOYKTUBHO-CBSA3aHHOM nnaamoi ICP.
12) O6opynoBaHue 415 MUKPOBOTHOBOIO pasnoXeHus npoo.

13) NasoBbIt xpomatorpad Tnna GC-2014.

14) OnekTpoacnupartopbl.

15) MNepenBuxHas akoaHannTmyeckas nabopatopusi, oCHaleHHas rasoaHanna3atopamm n
obopynoBaHnem ons otéopa Npob NprMpoaHbIX 06HEKTOB (MOYBEHHbIE Bypbl, BaTOMETP U T.4.) 1 Ap.

~— —r ~— ~—
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Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHuo 022000.62 "Skonorns 1 NpMpPoLONonb30BaHNe" 1 Npounto noarotoskm MpuknagHas
3Konorns .
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